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Overview

NPScape is a landscape dynamics monitoring project that provides landscape-level data, tools, and
evaluations for natural resource management, planning, and interpretation (NPS 2013). This standard
operating procedure (SOP) provides guidance on how to generate NPScape metrics of current human
population density and total by US Census block-group (available for 1990, 2000 and 2010). Download
the tool(s) and a copy of this SOP here: http://science.nature.nps.gov/im/monitor/npscape/methods.cfm

The purpose of this SOP is threefold. First, because these directions were followed in the processing of
the NPS datasets, it provides detailed documentation on the methodology used by NPScape to calculate
density and total metrics for the Population measure. Second, this SOP provides any user with the ability
to replicate the creation of these data for custom areas of analysis. Finally, if an 1&M park or network has
a need to analyze human population data other than US Census, this SOP provides a processing
template for recalculating focal metrics associated with the Population measure.

e File Geodatabase (ESRI® format) with 4 or more feature classes and a statistics table [YYYY =
year or decade]:
o pddYYYY, pddYYYY_Clip, pttYYYY, and pttYYYY_Clip polygon feature classes
pddpttYYYY_stats
o optionally, pddYYYY_AllErased, pttYYYY_AllErased, pddYYYY_Clip_AllErased, and
pttYYYY_Clip_AllErased polygon feature classes

@)

Table (=]
H-1%-RmE
pddptt2010_stats X

OBJECTID 12 | FREQUENCY | SUM_AVP_F_AZ| SUM_CCBAF_AZ | AWPD_AZ | AOA_NAME

] | 305 | 360249107427 |  3338.653611 | 107.90251 | KIMO |

Mo 1 m E (0 out of 1 Selected)

pddptt2010_stats

Example pdd2010_Clip and ptt2010_Clip feature classes (density and total) and pddptt2010_stats statistics table for
an AOA at Kings Mountain NM.

Using an ArcGIS™ toolbox, processing steps include extracting pre-processed U.S. Census block group
polygons (the tool input dataset) for an area of analysis (AOA), calculating population total for a selected
Census attribute, calculating total and clipped polygon areas (kmz) and area-weighted population totals
and area-weighted population density (people/kmz). Optionally, area totals and weighted densities can be
modified by erasing user-provided polygons and/or accounting for Census-derived water area. Any AOA
polygon can be used as long as its spatial reference matches that of the tool input dataset.

This SOP is dependent on pre-processed US Census data as the tool input (U.S. Census Bureau 1991,
2001, 2011). Specific Census attributes are required for correct processing.

For ecological guidance on using and interpreting these metrics, see the NPScape Interpretive Guide
(Monahan et al. 2012).

Software Requirements

ArcGIS software is required to generate the metric outputs. The data sources and tools used are
assumed to be in ESRI ArcGIS™ format, version 10 Service Pack 5.
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Data Requirements

Pre-processed U.S. Census Block Group polygons

Population_CensusYYYY.gdb\CensusBlockGroups_YYYY
http://science.nature.nps.gov/im/monitor/npscape/qis_data.cfm

The pre-processed Census tool input datasets are created from Census block group features and
tables. These source data are posted by county and the pre-processing steps standardize the
block group polygons and merge the spatial and tabular data. See Appendices 4, 6, and 7 for
details. Additionally, these data contain multiple population attributes, which may be used to
calculate density and total metrics. These attributes vary by Census year. See Table 1 for
attribute details by decade.

Each Census dataset contains an attribute for the area of water within each Block Group.
Optionally, this attribute can be used to adjust the calculated Block Groug area and resulting
density. For 1990, this attribute is in km?, for 2000 and 2010 units are m®. The processing script
accounts for this difference in units.

If you are a NPS user, you can contact the NPScape team to request a custom clipped extent:
mailto:NRSS NRPC NPScape@nps.qgov

Area of Analysis polygon

AOA polygons for boundaries and 3 km and 30 km buffers of parks, CEC ecoregions, FWS LCC
polygons, and upstream watersheds (for selected parks) are available as NPScape datasets
http://science.nature.nps.gov/im/monitor/npscape/methods.cfm

Alternatively, user-defined AOA polygons can be used if they conform to the input spatial
reference.

Erase polygon(s) (optional)
Optionally, areas can be erased from the input Census Block Group polygons to adjust calculated

densities for locations where people are unlikely to live (e.g. parks, business zones, malls,
wilderness areas, etc.).

NPScape suggests using the 2012 U.S. Protected Areas Database (PADUS) 1.3 GAP Status
feature class which can be used as an erase source. Note: NPScape population metric data (as
opposed to tool input data) were processed using PADUS 1.2, because version 1.3 was not
available at the time.

http://gapanalysis.usgs.gov/padus/data/download/

This dataset provides the most complete, up-to-date, national source of protected areas data.
See details below for how NPScape has used it as an erase mask when computing population
metrics. Note: PADUS1.3 data acquired from the GAP Analysis program MUST be repaired
before using in the NPScape tool. Use the ArcGIS Repair Geometry tool to correct spatial
errors in the PADUS1_3Combined feature class

Alternatively, any user-defined erase polygons can be used if they conform to the input spatial
reference.

See the Frequently Asked Questions section for other data access options.


http://science.nature.nps.gov/im/monitor/npscape/gis_data.cfm
mailto:NRSS_NRPC_NPScape@nps.gov
http://science.nature.nps.gov/im/monitor/npscape/methods.cfm
http://gapanalysis.usgs.gov/padus/data/download/
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Input data spatial reference

The NPScape project uses USA Contiguous Albers Equal Area Conic USGS as its standard spatial
reference. A local (i.e. custom, non-NPScape sourced) area of analysis polygon may be used if its spatial
reference matches the NPScape-provided tool input raster or vector data. In this scenario, re-project your
local AOA data (if necessary) and run repair geometry on it before running the tool(s). See the
Frequently Asked Questions section for more details on re-projecting tool outputs or inputs.

Input Data Pre-Processing

Determine AOA polygon and (optionally) choose Erase polygons

If using an NPScape-sourced AOA, download the appropriate AOA geodatabase from the link in the Data
Requirements section.

If using PADUS 1.3 GAP Status as the erase source, download it from the PADUS web site (above).
NPScape has traditionally used PAD_US 1.3 GAP Status categories 1 and 2 as the erase mask when
computing population metrics. You can recreate that mask by subsetting the same categories from the
PADUS feature class.

Re-project user-defined input datasets (if needed)

All user-defined, custom, non-NPScape sourced tool inputs (e.g. AOA polygon) must be in the USA
Contiguous Albers Equal Area Conic USGS spatial reference if used with NPScape-sourced tool inputs.

1. Open ArcCatalog or ArcMap. Click the search button and search for ‘Project’. Open the
Project tool and re-project your data to USA Contiguous Albers Equal Area Conic USGS.

2. Search for ‘Repair Geometry’ and run that tool on your re-projected dataset.

3. See the Frequently Asked Questions section for more details.

Download tool input data

Download the Census Block Group dataset for the desired years from the link in the Data Requirements
section. These datasets are seamless across the maximum, consistent extent possible from the US
Census data (Alaska, CONUS, Hawaii, and Puerto Rico).

Run NPScape Population Tools — Population Density and Total

The NPScape Population Tools toolbox contains one tool which outputs two date-stamped combined
population density and total feature classes for an AOA: one with block group polygons clipped to the
AOA and one with unclipped block group polygons. Also, a summary statistics table for the AOA:
o pddpttYYYY and pddpttYYYY_Clip: polygon feature classes with density and total values
by Census block group and, for pddpttYYYY_Clip, clipped to the source AOA
o pddpttYYYY_stats: a table reporting summary statistics for density and total over the
entire source AOA
o optionally (if erase option is used), pddpttYYYY_AllErased and
pddpttYYYY_Clip_AllErased: polygon feature classes with density and total values by
Census block group and, for pddpttYYYY_Clip_AllErased, clipped to the source AOA
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Example unclipped population density and clipped population total feature classes for an AOA at Kings
Mountain NMP.

Add toolbox to ArcMap

1. Check Geoprocessing Options settings: Geoprocessing - Geoprocessing Options >
‘Overwrite the Outputs of Geoprocessing Operations’ should be checked. This addresses an
issue in ArcGIS 10.1 Service Pack 1 when using feature layers.

2. Extract the tools zip file downloaded from the methods link in the Overview section above.
The following folder structure will be created:

. ProcessedData
| Scripts
% MP5cape Population Tools.thx

ProcessedData contains ArcMap layer files and is the default tool output folder. Scripts
contains the Python code used by the NPScape Population Tools.tbx toolbox.

3. Open ArcMap use the Catalog window to navigate to the folder where the tools were
extracted. Open the NPScape Population Tools.tbx file.

4. Double-click on the Population Density and Total tool to open it.

Run the Population Density and Total Tool

1. Add input data to the map:

- Area of analysis feature class; if this is a multi-part feature class, summary area
will be the total of all parts, unless one or more individual parts is selected

- Tool input data: NPScape Census block group feature class

Population_CensusYYYY.gdb\CensusBlockGroups_YYYY

- Erase feature class (if using). If using PAD_US 1.3 GAP Status, as
recommended by NPScape, use Select by Attributes to choose only GAP status
categories 1 and 2 (areas offering the highest level of conservation protection).
Remember: PADUS 1.3 data acquired from the GAP Analysis program MUST
have a geometry repair operation run before using in the NPScape tool.

2. Populate values for each of the parameters in the tool:
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;' Population Density and Total

» Census Feature Class

EE)
Census Year
2010 -
» AOA Feature Class -
| R =]
» AOA Field
-
» Unit Code
» Population Parameter
-
Eraze Features (optional) -
=

Use Census Water Values?

Metadata Template (optional)

Output Folder
E:\NPScape\ToolsTools_Models\NPScape_Tools_Fall2012\Population
» Output Geodatabase Name (.gdb)

0 @

Population Density and Total

NPScape script tool to produce population density and total
metrics from pre-processed U.S. Census block groups features
and population attributes. The NPScape project provides these
pre-processed tool input datasets for 2010, 2000, and 1990.
These input data may be downloaded here:
http://science.nature.nps.gov/im/monitor/npscape/methods.cfm

Outputs include 2 or more feature classes and a summary
statistics table for the area of analysis (AOA). These outputs
are produced in a file geodatabase (v10 Service Pack §). The
tool assumes all input data are in the USA Contiguous Albers
Equal Area Conic USGS spatial reference and that input
features have corrected (repaired) geometries.

Optionally, polygon features may be used to erase areas from
the input Census polygons to reduce the total area for which
population density is calculated. Any feature class may be
used as long as it is in the USA Contiguous Albers Equal Area
Conic USGS spatial reference. The NPScape project provides
the Protected Areas Database (PADUS v1.2) feature class
which may be used for this purpose.

| K, | | Cancel | |En\rironments... | | < < Hide Help | |

Tool Help |

Census Feature Class: Population_CensusYYYY.gdb\CensusBG_YYYY_Clipped

Census Year: select appropriate 4-digit year of
standard NPScape tool input data)
AOA Feature Class: feature class used as area

Census data (2010, 2000, or 1990 if using

of analysis

AOA Field: Text format attribute from Area of Analysis Polygon. Used to label output
feature classes and tables for multi-feature AOAs.

Unit Code: park unit code (or other AOA label);

Population Parameter: Census parameter to use for total and density calculations (see Table 1).

becomes the AOA_Name value in outputs

Select a count-based parameter to generate density and total values.
Erase Features (optional): Erase feature class to use for reducing calculated area

Use Census Water Values?: check if calculated areas should be reduced by Census-reported
water area inside block groups; for 1990 block groups, this attribute is in km?, for 2000
and 2010 units are m%. The processing script accounts for this difference in units. Water
attribute used varies by Census year: 1990 - AREAWAT, 2000 - AREAWATR, 2010 -
AWATER10

Metadata Template (optional): XML file used as metadata template for output feature classes and

table

Output Folder: defaults to ProcessedData subfolder

Output Geodatabase Name: File name for output file geodatabase (v10.x); must end in ‘.gdb’
Note: if the geodatabase already exists, feature classes and the table will be overwritten

Depending on the extent of the AOA feature class, the tool may take several minutes to run.
Processing status will display in ArcMap, either as a popup or as a message in the geoprocessing
background bar. The full tool summary is found in the ArcMap - Geoprocessing - Results
popup, including error messages.

The clipped and unclipped density and total feature classes (pddYYYY_Clip and pttYYYY_Clip,
pddYYYY and pttYYYY) and summary statistics table (pddpttYYYY _stats) will be added
automatically to the map. If a single-part feature class with multiple features was used as the
AOA, only outputs for the last feature processed will be added to the map. Other output feature
classes and tables can be added manually and symbolized with *.lyr files in the ProcessedData
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subfolder. The clipped PDD feature class is symbolized by the pdd2010_AWPD_F_AOA.lyr file
located in the ProcessedData subfolder. The unclipped PDD feature class is symbolized by the
pdd2010_AWPD_F.lyr file located in the ProcessedData subfolder. Default density symbology is
a standard categorical breakdown of the AWPD_F_AZ attribute: the area weighted population
density (adjusted for erased areas and/or Census water area, if used) for the AOA. The clipped
and unclipped PTT feature classes are symbolized by the ptt2010.lyr file located in the
ProcessedData subfolder. Default total symbology is a feature class-specific categorical
breakdown of the total population (CBPOP_TOT) attribute. See Table 1 below in this section for a
complete description of attribute fields provided in the tool input feature classes. Table 2 in the
Interpretation Tips section contains the same information for the summary statistics outputs table.
People/km"2

Zero Population

20
2
76

-75
-150

151 - 300
301 - 750
751-1200
1201 - 1500
I 1500 - 2000
I 2001- 3000
I 3000 - 275000

Total Population (CEPOP_TOT)

0-1145

1146 -1727
B 1728 - 2553
I 2554 - 4601
Il 4502 - 9497

5. If the Erase Features parameter was used, four additional feature classes will be produced:
pdd_YYYY_AllErased, ptt_YYYY_AllErased, pdd_YYYY_AllErased_Clipped and
ptt_ YYYY_AllErased_Clipped. Add these manually to the map, using the pdd2010_AWPD_F.lyr
for population density and the ptt2010.lyr for population total symbology.

6. Running the tool again: open Geoprocessing - Results. Open the Current Session node.
Double-click on the Population Density and Total tool name to open the tool dialog. Change the
output geodatabase name if you don’t want your original output over-written. Change other

parameters as needed.

Table 1: Census Population Parameter Values for 1990-2010.

All parameters represent counts of persons per block group except as noted. Note that 1990 Census
attributes are somewhat different from 2000 and 2010; for temporal comparisons, some grouping of
attributes may be required (e.g., grouping of 2000 and 2010 age categories to match those used in the
1990 Census). Also, the 1990 Census contains additional attributes. Only count-based parameters will
generate density and total values when used in the Population Density and Total tool.

Census Category and Definition
Population Total
Total population

Total urban and rural

Total urban
Total urban, inside urbanized areas

Total urban, inside urban clusters

Total rural

1990

POP100

PC_URBAN (est.
percentage)

PC_RURAL (est.
percentage)

Parameter Name

2000

P010001
P020001

P002002
P002003
P002004

P002005

2010

P0010001
P0020001

P0020002
P0020003
P0020004

P0020005
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Not defined
Race
Total population, race

Total population, one race
White alone

Black/African American alone

Am Indian and AK Native alone

Asian alone

Native HI and other Pacific islander alone
Some other race alone

Two or more races

Minority, number of persons of non-White
or Hispanic origin

Minority, percent of total population who
are non-White or Hispanic origin
Hispanic or Latino Origin

Total population

Not Hispanic or Latino

Hispanic or Latino (count)

Sex by Age

Total, sex by age

Male, all ages

Male, under 5 years

Male, 5 to 9 years

Male, 10 to 14 years
Male, 15 to 17 years

Male, 18 to 19 years
Male, 20 years

Male, 21 years

Male, 22 to 24 years
Male, 25 to 29 years
Male, 30 to 34 years
Male, 35 to 39 years
Male, 40 to 44 years
Male, 45 to 49 years
Male, 50 to 54 years

Male, 55 to 59 years
Male, 60 to 61 years

WHITE (total)
PC_WHITE (percent)
BLACK (total)
PC_BLACK (percent)

INDIAN
ASIAN

OTHER

MINORITY

PC_MINORITY

HISPANIC

P002006

P003001
P003002

P003003

P003004
P003005
P003006
P003007
P003008

P004001
P004003
P004002

P012001
P012002
P012003
P012004
P012005

P012006
P012007

P012008

P012009

P012010

P012011

P012012

P012013

P012014

P012015

P0120116

P012017

P012018

Date: January 6, 2014

P0020006

P0030001

P0030002

P0O030003
P0O030004
P0O030005
P0030006
P0030007
P0O030008

P0040001
P0040002
P0040003

P0120001
P0120002
P0120003
P0120004
P0120005

P0120006
P0120007

P0120008
P0120009
P0120010
P0120011
P0120012
P0120013
P0120014
P0120015
P0120016

P0120017

P0120018
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Male, 62 to 64 years
Male, 65 to 66 years
Male, 67 to 69 years

Male, 70 to 74 years
Male, 75 to 79 years

Male, 80 to 84 years
Male, 85+ years
Female, all ages
Female, under 5 years
Female, 5to 9 years
Female, 10 to 14 years

Female, 15 to 17 years
Female, 18 to 19 years
Female, 20 years

Female, 21 years

Female, 22 to 24 years
Female, 25 to 29 years
Female, 30 to 34 years
Female, 35 to 39 years
Female, 40 to 44 years
Female, 45 to 49 years
Female, 50 to 54 years
Female, 55 to 59 years
Female, 60 to 61 years
Female, 62 to 64 years
Female, 65 to 66 years
Female, 67 to 69 years
Female, 70 to 74 years
Female, 75 to 79 years
Female, 80 to 84 years

Female, 85+ years

Median Age by Sex **

Both Sexes (all)
Male
Female

Age

10

P012019

P012020

P012021

P012022

P012023
P012024

P012025

P012026

P012027

P012028

P012029

P012030

P012031
P012032
P012033
P012034
P012035
P012036
P012037
P012038
P012039
P012040
P012041
P012042
P012043
P012044
P012045
P012046
P012047
P012048
P012049

P013001
P013002
P013003

Date: January 6, 2014

P0120019
P0120020
P0120021

P0120022

P0120023
P0120024

P0120025
P0120026
P0120027
P0120028
P0120029

P0120030

P0120031
P0120032
P0120033
P0120034
P0120035
P0120036
P0120037
P0120038
P0120039
P0120040
P0120041
P0120042
P0120043
P0120044
P0120045
P0120046
P0120047
P0120048
P0120049

P0130001
P0130002
P0130003
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0-4 years (count)
5-9 years

10-19 years
20-49 years
50-64 years

65+ years

Education

School enrollment, estimate of persons 3
years or older enrolled in elementary
through high school

Estimated percentage of persons 18 or
older who graduated from high school
Estimated percentage of persons 18 or
older that have a Bachelor's Degree

Families
Count of families
Income

Median household income estimate **
Estimate of persons living below poverty
level

Estimated percentage of persons living
below poverty level **

Housing/Occupancy
Owner-occupied households (count)
Renter-occupied households (count)
Owner occupied, percent **

Renter occupied, percent **
Estimated percentage of owner-occupied
households where shelter costs are 30%
or more of income **

Estimated percentage of renter-occupied
households where shelter costs are 30%
or more of income **

Percentage of population 5 years or older
that lived in the same house in 1985 **

Estimated median year built **

Number of Households, total

AGE_0_4 (total)
PC_0_4 (percent)
AGE_5_9 (total)
PC_5_9 (percent)
AGE_10_19 (total)
PC_10_19 (percent)
AGE_20_49 (total)
PC_20_49 (percent)
AGE_50_64 (total)
PC_50_64 (percent)
AGE_65_UP (total)
PC_65_UP (percent)

SCH_ENROLL
PC_HIGHSCH
PC_BACHDEG

FAMILIES

INCOME
POVERTY

PC_POVERTY

OWNER_OCC
RENTER_OCC
PC_OWNER (percent)
PC_RENTER (percent)

HIGHMORTG

HIGHRENT

SAMEHOUSE
MEDYRBUILT
HOUSEHOLDS

Date

: January 6, 2014

** VValues other than counts of persons per block group.

Quality Control

Verify dataset outputs

1. View the standard population density symbology for the AOA. Look for zero population polygons
(light gray color). If any are present, select them and open the attribute table to verify the value of
the population attribute selected in step 2 above is actually 0. These polygons are identified as
special landuse areas by Census (parks, business zones, malls, wilderness areas, etc.) and are

assigned 0 values by default.

2. If a multi-feature singlepart AOA polygon was used, there will be an output feature class and
statistics table for each AOA feature, named with the value of the AOA Field attribute. However,

11
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only outputs for the last feature processed will be added to the map automatically. Add the
remaining output feature classes and statistics tables. Use the *.lyr files in the ProcessedData
subfolder to symbolize the features for either population density (PDD) or total (PTT).

3. If produced, add the pddYYYY_AllErased, pttYYYY_AllErased, pddYYYY_Clip_AllErased and
pttYYYY_Clip_AllErased feature classes to the map. Import the symbology from p**YYYY_Clip
to compare differences in density values between the erased and un-erased feature classes
(note: the default symbol categories may not have small enough ranges to display visual
differences between polygons).

4. Open the attribute table and sort CBPOP_TOT, CBA_TOT, AWPD_F (or AWPD_F_AOA),
looking for zero or negative values.

5. Look for unusual concentrations or outlier values (right-click on the attribute and choose
Statistics):

CBPOP_TOT, AWPD_F (or AWPD_F_AOA), AWPD_P (or AWPD_P_AOQOA)
CCBA* and AWP_*
6. Spot check the density calculations for a few polygons:
AWPD_F = CBPOP_TOT / CCBAF_TOT
AWPD_F_AOA = ( CBPOP_TOT * (CCBAF_AOA / CCBAF_TOT) ) / CCBAF_AOA

Verify statistics output

1. Open the pddptt_YYYY_stats table and verify the calculations of the total area-weighted
population density for the AOA:
AWPD_AOA = SUM_AWP_F_AOA /SUM_CCBAF_AOA

Note: the FREQUENCY field in the table is the number of polygons used to calculate the
summary values. See Table 3 for details.
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Interpretation Tips

Summary statistics table attributes
A summary table is produced for each Census date processed. This tabulates the AOA-level population,

corrected block group area, and population density for the entire AOA.

Attribute Description

FREQUENCY
SUM_AWP_F_AOA

Number of polygons used in calculating sums

Sum of area-weighed population (total) calculated from selected population
parameter for AOA

Sum of corrected Census block group areas for AOA; reduced by clipping to
AOA and, optionally, by erasing features and/or by subtracting Census water
area

Area-weighted population density for the entire AOA:

SUM_CCBAF_AOA

AWPD_AOA = SUM_AWP_F_AOA /SUM CCBAF_AOA
AOA name from AOA Identifier tool parameter concatenated with
AOA_NAME AOA Field value

Comparing Attributes for Erased and Un-erased Feature Classes
All feature classes include total area (i.e. unclipped) density (AWPD_*) and area-weighted

population total attributes (AWP_*):

Table (=]
E- B BN
pddptt2010 b
OBJECTID 12+ AWPD_P | AWPD_F | AWP_P| AWP_F -

] 1| 84.375328 | 84.375328 1535 1535 |_|
2| 1084053 | 1084053 2182 2182
3| 106.80531 | 106.80531 2435 2435 -

P 1% » E (0 out of 305 Selected)
pddptt2010 | pddptt2010_Clip

In addition, clipped feature classes include area of analysis-specific (*_AOA) attributes for corrected area
(CCBA*_AOA), density (AWPD_*_ AOA) and area-weighted population totals (AWP_* AOA):

Table

SRR AR5 QAT

pdd2010_KIMO_Clip X
CBA_TOT_AOA | ccBaP_aoA| ccBaF_Aoa| Awpn_p_aoA| AwPD_F_AoA | AwP_P_AOA| AWP_F_ADA| -
5.062388 £.962388 £.962328 B4.37533 B4.37533 587.4537 587.4537
9.031689 9.031689 9.031689 108.4053 108.4053 979.0829 579.0829
1954146 1.954146 1954146 106.8053 106.8053 208.7131 208.7131

4 4

0w E (3 out of 305 Selected)

pdd2010_KIMO_Clip
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In unerased (clipped or unclipped) feature classes and in unclipped polygons of clipped feature classes,
the CBA_TOT, CCBAP_* and CCBAF_* attributes will be equivalent. Erased feature classes will display
differences in CBA_* and CCBAP_* values in block group polygons that have been erased. If the Census
water area adjustment is applied, the CCBAF_* values will differ from CCBAP_* in polygons where
Census reported a water area.

Erased and Census water-adjusted feature classes will contain different AWPD_P*, AWPD_F*, AWP_P*,
and AWP_F* values in those block group polygons that were erased and/or whose total areas were
adjusted by the Census-reported water area:

Table =
ERE LT JEC

pddptt2010_AllErased X
OBJECTID 12* | CBA_TOT | CCBAP_TOT| CCBAF_TOT| CBA_W | AwpD_P | AwpD_F | AwpP_p| awp_F ~
16| 0.557534 0.557634 0.556255 | 0.001379 | 1113.6331 | 1113.6331 821 621
17| 0.693564 0.653554 0693564 0 | 801.65643 | 801.65643 556 556
18| 6550327 6.434311 6.410086 | 0.024235 | 127 47456 | 127 47456 835 835
19| 7.365168 7331725 7.269934 | 0.061791 | 254.4409 ( 254.4409 1874 1874 -

T 1 v E (1 out of 305 Selected)

pddptt2010_AllErased

Symbolizing Density Differences

The default classified category symbology used in the pddtpttYYYY layer may not adequately reveal
differences in population densities when visually comparing un-erased and erased features or when
comparing densities across multiple Census dates. To rectify this, right-click the density layer, choose
Properties —> Symbology and update the symbology, adding either more classes or changing the
breakpoints between classes.

Table 2: Attributes in Qutput Feature Classes

Description and distinctions between feature attributes depending on the tool processing options used.
Feature classes clipped to the AOA (pddpttYYYY_Clip*) will have modified total areas, modified corrected
block group area, and modified population density values in polygons that intersect the AOA boundary.
Erased feature classes (pddpttYYYY_* AllErased) will have modified corrected Census block group area
values and modified population density values. See the above section (Comparing Attributes for Erased
and Un-erased Feature Classes) for example values.

Attribute Description
CBA TOT Calculated total area of block group polygon (km?)
CCBAP TOT Corrected block group area (km®); reduced by optional erase process

Corrected block group area (km?); reduced by optional erase process and optional
CCBAF_TOT* Census water area subtraction

area-weighted population density for corrected block group area; area reduced by
AWPD P optional erase process

area-weighted population density for corrected block group area; area reduced by
AWPD F optional erase process and optional water area subtraction

area-weighted population for corrected block group area; area reduced by optional
AWP_P erase process

area-weighted population for corrected block group area; area reduced by optional
AWP_F erase process and optional water area subtraction
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CBA TOT AOA Calculated total area of block group polygon within AOA (km?)

CCBAP_AOA Corrected block group area within AOA (km?); reduced by optional erase process
Corrected block group area within AOA (km?); reduced by optional erase process
CCBAF _AOA* and optional Census water area subtraction

area-weighted population density for corrected block group area within AOA; area
AWPD P_AOA reduced by optional erase process
area-weighted population density for corrected block group area within AOA,; area

AWPD_F_AOA reduced by optional erase process and optional water area subtraction
area-weighted population for corrected block group area within AOA; area reduced
AWP P AOA by optional erase process
area-weighted population for corrected block group area within AOA; area reduced
AWP_F AOA by optional erase process and optional water area subtraction
CBA W Census-reported area of water in block group (km?)
CBA_W_AOA Census-reported area of water in block group (km?); within AOA

* Census water area adjustment results in CCBAF_TOT being LESS than CCBAP_TOT or CCBAF_AOA being LESS than
CCBAP_AOA

Frequently Asked Questions

Can/should | use a different spatial reference?

Any NPScape spatial output can be re-projected to a final’ local spatial reference. For vector outputs,
Repair Geometry should be run after re-projection. This approach should be noted in explanatory or
interpretive documentation to avoid misleading the user; re-projection of an output dataset will have no
effect on area attributes in the summary table generated by the NPScape script.

All NPScape tools generate area calculations from input data. If tool input data must be re-projected prior
to running the tools, care should be taken to use a local spatial reference that distorts area minimally,
such as an equal-area projection. For CONUS tool input datasets, NPScape uses USA Contiguous
Albers Equal Area Conic USGS (NAD_83) as the spatial reference. Alaska-specific tool input datasets
are in Alaska Albers Equal Area Conic (NAD_83) while Hawaii-specific datasets use UTM Zone 5N
(NAD_83). UTM WGSB84 Zone 55N is used for Saipan and Guam while UTN NAD83 Zone 2S is used for
American Samoa.

Re-projecting vector input data:

NPScape tool input vector data can be re-projected prior to use as a tool input. The source dataset
should be clipped to an extent larger than the intended area of analysis. Then, after clipping, Repair
Geometry must be run to correct geometric errors. Finally, the clipped input can be re-projected to the
local spatial reference, followed again with a Repair Geometry operation.

Re-projecting raster input data:

Re-projection to match a local spatial reference is not recommended for raster format NPScape tool input
datasets. If re-projection is done, the source tool input raster should be clipped to an area of analysis
rectangular extent first. Then, the Processing Extent > Snap Raster environment setting in ArcGIS
should be populated with the source input tool raster. Warping will occur but should be less than it would
be without the Snap Raster setting.

Alternatively, the AOA extent could be re-projected to the same spatial reference as the NPScape input
raster followed by a repair geometry operation. Then, this polygon could be rasterized to a temporary
raster dataset with a cell size matching the input raster, setting the snap raster to the input raster to
minimize warping. Then, this temporary raster could be used to extract an area from the NPScape tool
input raster. Finally, this extracted raster could be re-projected to the desired local spatial reference as
described above.
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I’m having trouble downloading the tool input dataset. Is there another way to get it?

Many tool input datasets are very large. Please contact the NPScape team to request a custom delivery
and/or a custom clipped extent: mailto:NRSS NRPC NPScape@nps.gov

My outputs don’t show up in my map. What can | do?

The tools use ArcGIS display layers to visualize the metric outputs. If you see ared ! by the layer name
in the map, the layer can'’t find the feature class to which it is linked. The most common reason is that the
Output Geodatabase Name parameter differed from what the tool script expected. Fix the problem by
clicking the red ! and navigating to the output geodatabase. Then, select the correct feature class or
raster.

If a multi-feature singlepart AOA polygon was used, there will be an output raster or feature class and
statistics table for each AOA feature, named with the value of the AOA Field attribute. However, only
outputs for the last feature processed will be added to the map automatically. Add the remaining output
rasters/feature classes and statistics tables. Use the *.lyr files in the ProcessedData subfolder to
symbolize the features.
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Appendices

Appendix 1: Known issues

Data availability
Tool input data exists for the continental U.S., Puerto Rico, the Virgin Islands, Alaska, and Hawaii.

Additional issues

Area calculations for block groups along shorelines
Land use designations and population totals

Census water areas vs. other hydrological information
Attribute difference between Census dates

Appendix 2: Using custom AOAs and/or local input data

Custom AOAs

The AOA feature class should include a text attribute with a name value for the AOA feature(s). The
feature class can contain single or multi-part polygons. If single-part polygons are used, an output raster
and statistics table will be produced for each feature, named with the attribute value selected in the
AOA _Field parameter.

Local input data
This SOP is dependent on U.S. Census data as the tool input (U.S. Census Bureau, 1991; 2001; 2011).

Specific Census attributes are required for correct processing.

Appendix 3: Tool scripts
See Scripts subfolder for Python scripts used by the metric tool(s).

Appendix 4: Tool input data processing details

To create the 1990, 2000, and 2010 population metric tool input data, state-level tabular and spatial data
were downloaded from the U.S. Census FTP site and processed into a seamless nationwide tool input
feature class.

2010 Source data: State-by-State Tabular and Spatial Data from U.S. Census

State-by-state delimited text 2010 summary files (tabular ‘Summary File 1’ source) are available here:
ftp://ftp.census.gov/census 2010/04-Summary File 1/

An Access 2003 template for 2010 tabular summary files available:
ftp://ftp.census.gov/census 2010/04-Summary File 1/SF1 Access2003.mdb

2010 spatial data (state-by-state block group shapefile polygons from TIGER) titled with state FIPS codes
are here:
ftp://ftp.census.qgov/geo/tiger/TIGER2010/BG/2010

U.S. Census documentation is available for download:

2010 Census of Population and Housing Summary File 1 Technical Documentation
Complete and detailed description of the tabular Summary File 1 content and format.

2010 File Structure for Summary File 1
Description of SF1 file structure.

Geographic Hierarchy for Census Data (from 2010 Census Summary File 1— Technical Documentation)
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* Refer to the “Hierarchy of American Indian, Alaska Native, and Native Hawaiian Areas”

2010 Processing steps - Summary

Data loading:

1. For each state, selected Summary File 1 and GEO_Header_SF1 delimited text files were
imported into tables in a state-specific copy of a customized Access 2003 template using
import specifications (see SF1_00001-04 tables, GEO_Header_SF1 table).

2. For each state, the block group shapefile polygons were corrected for geometric errors (if
needed) and imported into the state-specific customized Access 2003 database as the
‘BlockGroup2010’ feature class.

3. An Access SQL query was used to create a block group-level summary table
(tbIBG2010_Pop_Race_Age).

4. A Python script was used to automate these data loading steps
(Census2010_ReProcess.py).

Joining block group polygons to census attribute data and quality control:

1. The BlockGroup2010 feature class was joined to the summary table
(tbIBG2010_Pop_Race_Age) to create a state-specific feature class (<state
abbreviation>_PopRaceAge_Geo.shp). This feature class was projected into the USA
Contiguous Albers Equal Area Conic USGS spatial reference and its geometry was repaired.
A Python script was used to automate this step (Census2010_ReProcess.py).

2. The total population Census attribute value (P0010001) was verified visually in ArcMap and
compared against a master Census landuse lookup spreadsheet
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(special_landuse_bgs_2010.xls). Finally, county summaries of total population were
calculated and compared to values posted on the Census QuickFacts website.

To allow for more accurate area calculations, polygons in feature classes for states with
shorelines (ocean and lake) were corrected by removing the buffered area Census adds to
the features adjacent to shorelines. Geometry was re-built for affected feature classes.

Creating nationwide merged feature class:

1.

2.

3.

State-level feature classes with shorelines were clipped with Terrestrial Area boundaries
(GADM database of Global Administrative Areas). The clip is necessary to eliminate
remaining slight buffers and mis-registration of block group features along shorelines. All
coastal states (particularly Alaska) and states with lakeshore features are affected by this
problem.

State-level feature classes were merged into a file geodatabase feature class (hame). This is
the NPScape tool input dataset for Census 2010.

A Python script was used to automate these steps (Census2010_Merge.py).

2000 Source data: State-by-State Tabular and Spatial Data from U.S. Census

State-by-state delimited text 2000 summary files (tabular ‘Summary File 1’ source) are available here:

ftp://ftp2.census.gov/census 2000/datasets/Summary File 1

An Access 2003 template for tabular summary files available:

http://www.census.gov/support/2000/SF1/Access97.zip

2000 spatial data (state-by-state block group shapefile polygons) titled with state FIPS codes are here:

http://www.census.gov/geo/www/cob/bg2000.html

U.S. Census documentation is available for download:

2000 Census of Population and Housing Summary File 1 Technical Documentation

Complete and detailed description of the tabular Summary File 1 content and format.

Description of 2000 SF1 file structure
http://www.census.gov/prod/cen2000/doc/sfl.pdf

2000 Processing steps - Summary

Data loading:

1. For each state, selected Summary File 1 and SF1GEO delimited text files were imported into
tables in a state-specific copy of a customized Access 2003 template using import
specifications (see SF1_00001-04 tables, SF1GEO table).

2. For each state, the block group shapefile polygons were corrected for geometric errors (if
needed) and imported into the state-specific customized Access 2003 database as the
‘BlockGroupShape’ feature class.

3. An Access SQL query was used to create a block group-level summary table
(tbIBG_PopAreaRaceAge).

4. A Python script was used to automate these data loading steps

(Census2000_ReProcess.py).

Joining block group polygons to census attribute data and quality control:

1.

The BlockGroup2000 feature class was joined to the summary table
(tbIBG_PopAreaRaceAge) to create a state-specific feature class (<state
abbreviation>_PopAreaRaceAge_Geo.shp). This feature class was projected into the USA
Contiguous Albers Equal Area Conic USGS spatial reference and its geometry was repaired.
A Python script was used to automate this step (Census2000_ReProcess.py).
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2.

The total population Census attribute value (P010001) was verified visually in ArcMap.
Finally, county summaries of total population were calculated and compared to values posted
on the Census QuickFacts website.

Creating nationwide merged feature class:

1.

2.

3.

State-level feature classes with shorelines were clipped with Terrestrial Area boundaries
(GADM database of Global Administrative Areas). The clip is necessary to eliminate
remaining slight buffers and mis-registration of block group features along shorelines. All
coastal states (particularly Alaska) and states with lakeshore features are affected by this
problem.

State-level feature classes were merged into a file geodatabase feature class (name). This is
the NPScape tool input dataset for Census 2000.

A Python script was used to automate these steps (Census2000_Merge.py).

1990 Source data: State-by-State Tabular and Spatial Data from U.S. Census

State-by-state DBF-format text summary files (tabular ‘Summary File 1’ source) are available here:

http://www2.census.gov/census 1990/1990STF1.html

Spatial data (state-by-state block group shapefile polygons) titled with state FIPS codes are here:

http://www.census.gov/geo/www/cob/bg1990.html

U.S. Census documentation is available for download:

1990 Census of Population and Housing Summary File 1 Technical Documentation

Complete and detailed description of the tabular Summary File 1 content and format.

1990 Summary File 1 Census Data - Quick Reference Table

Additional description of SF1 file structure.

1990 Processing steps - Summary

Data loading:
1. For each state, selected Summary File 1 and SF1GEO delimited text files were imported into

tables in a state-specific copy of a customized Access 2003 template using import
specifications (see SF1_00001-04 tables, SF1GEO table).

For each state, the block group shapefile polygons were corrected for geometric errors (if
needed) and imported into the state-specific customized Access 2003 database as the
‘BlockGroupShape’ feature class.

An Access SQL query was used to create a block group-level summary table
(tbIBG_PopAreaRaceAge).

A Python script was used to automate these data loading steps
(Census1990_ReProcess.py).

Joining block group polygons to census attribute data and quality control:
1. The BlockGroup1990 feature class was joined to the summary table

(tbIBG_PopAreaRaceAge) to create a state-specific feature class (<state
abbreviation>_PopAreaRaceAge_Geo.shp). This feature class was projected into the USA
Contiguous Albers Equal Area Conic USGS spatial reference and its geometry was repaired.
A Python script was used to automate this step (Census1990 ReProcess.py).

The total population Census attribute value (P010001) was verified visually in ArcMap.
Finally, county summaries of total population were calculated and compared to values posted
on the Census QuickFacts website.
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Creating nationwide merged feature class:

1. State-level feature classes with shorelines were clipped with Terrestrial Area boundaries
(GADM database of Global Administrative Areas). The clip is necessary to eliminate
remaining slight buffers and mis-registration of block group features along shorelines. All
coastal states (particularly Alaska) and states with lakeshore features are affected by this
problem.

2. State-level feature classes were merged into a file geodatabase feature class (name). This is
the NPScape tool input dataset for Census 1990.

3. A Python script was used to automate these steps (Census1990_ Merge.py).

Update schedule

The U.S. Census bureau updates census information every 10 years. Interim corrections/updates are
published to the American Fact Finder website at the state, county, tract, or block group level.

Until decadal release, none planned for CONUS, AK, HI, PR and VI areas. Census may release data for
Guam and American Samoa in late 2012. If available, these data will be processed into input and metric
layers for population total and density.

Appendix 5: Metric data processing details
Metric data for all Census dates (2010, 2000, 1990) were processed using the following logic.

Source data
Seamless (merged) input datasets produced from steps in Appendix 4 were used as processing targets.

Processing steps
The PopulationScript_StateDensity.py and pdd_ptt_CurrentPopulationDensity _StateDensity.py scripts
were used to process state-level tool input Census block group polygons into population total and density
metrics:

e Area of water was calculated from the Census-reported attribute.

o NPS areas were used to erase non-NPS Protected areas (from PADUS 1.2). This combined

erase feature class was used to erase the input Census block group features.
e Block group area, population total, and density attributes were calculated.

State-level metric features were merged into seamless feature classes
(Census*_PDDPTTNoHydroMerge.py).

Update schedule

None planned for CONUS, AK, HI, PR and VI areas. Census may release data for Guam and American
Samoa in late 2012. If available, these data will be processed into metric layers for population total and
density.

Appendix 6: 2000 Census - legacy data processing details

From legacy SOP: National Park Service. 2010. NPScape population measure — phase 1 data processing
SOP: Acquiring and processing 2000 census data at the block group level — detailed instructions for
Access 2007. Natural Resource Report NPS/NRPC/IMD/NRR—2010/249. National Park Service, Fort
Collins, Colorado.

This process documents the original (legacy) NPScape process used to acquire and process 2000
Census data. Specifically, it documents the processing of Block Group (i.e., Summary Level 150)
statistics for Total Population, Universe Total (P001001). This entire process is now automated as
described in Appendix 4 above.
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Acquire Background Files

Starting page for documentation of data is at http://www.census.gov/support/SF1ASCII.html

For any work, the following files should be downloaded:

The File Documentation PDF provides an essential, although difficult to grasp,
description of the dataset. This is found at:
http://www.census.gov/prod/cen2000/doc/sf1.pdf. It will help the user determine which
files to download from the FTP site. Section 7.3 (i.e., Table (Matrix) Section) indicates
which files to download. For instance, if one were interested in Total Population, they
would need to download File 01 and get the data from the column named P001001

In the \Data\Population\2000Census\OriginalStateData folder is a state template
(aa_StateTEMPLATE.mdb) for importing the information. This template is a slightly modified
version of the original Census Access template, named SF1.mdb, for importing all of the data
(http://www.census.gov/support/2000/SF1/Access97.zip)

Acquire State Data Tables and Shapefiles

To process the data at the block group level, it will be necessary to get the state-level data. For each
state, you will need to get at least three files:

State Block Group Shapefile (bg<*>_d00_shp.zip) — Contains all of the block group boundaries.
Located at: http://www.census.gov/geo/www/cob/bg2000.html

State Data Table(s) — One or more of the 39 data tables (<*>00001_ufl.zip and/or
<*>00037_ufl.zip). The <*>00001_ufl.zip archive contains data tables for population while the
<*>00037_ufl.zip archive contains data tables for housing. For this analysis, only
<*>00001_ufl.zip needs to be downloaded. These archives are located at:
ftp://ftp2.census.gov/census_2000/datasets/Summary File_1 (Chapter 7 (TABLE (MATRIX)
SECTION — Page 7-25) of the File Documentation PDF provides an index of information on each
of the 39 tables.)

State GeoBoundary Table (<*>geo_ufl.zip) — Enables a crosswalk between the tabular
information and the block group shapefile. This is also known as the SF1GEO table. Located at:
ftp://ftp2.census.gov/census 2000/datasets/Summary File 1

Create a subfolder under for 2000Census: ProcessedStateData

Using WinZip or the Windows Extract utility, unzip the data table (<*>00001_ufl.zip and
<*>geo_ufl.zip) and shapefile (bg<*>_d00_shp.zip) archives into the \ProcessedStateData folder.
Re-name the state data tables by changing the <*>.ufl extension to a <*>.txt extension. For
instance, in the case of processing Alaska, ak00001.af1 should be renamed to ak00001.txt.
Re-name the state geoboundary (SF1GEO) table by changing the <*>.afl extension to a <*>.txt
extension. For instance, in the case of processing Alaska, akgeo.afl should be renamed to
akgeo.txt.

Copy the state shapefile zip archive (bg<*>_d00_shp.zip) into the \ProcessedStateData folder.
Unzip it. Note: The shapefile zip archives are not named using the state code. See Appendix 1 for
a list of state shapefile zip archive names

Processing Data Overview

For this task, we recommend processing each state individually in Access 2003 or Access 2007. If
Access 2007 is used, be sure to set the output format to Access 2003: click the Office Button and
select Access Options. Set the default file format to Access 2002-2003.
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Many of these steps are automated in the state template Access geodatabase
(aa_StateGDBTEMPLATE.mdb). Specifically, it contains the following:

SF1GEO.GEOID)

Import SF1GEO table into State template geodatabase

gryUpdateBlockGroupShape<*> queries: populate new fields
(BlockGroupShape.NewTract and BlockGroupShape.GEOID)
gryMake_tbIBG_Pop: creates table (tbIBG_Pop) of block-group level population statistics

SF10001 template population table: includes defined field names and lengths
SF1GEO template geoboundary table: includes defined field names and lengths
gryUpdateSF1GEO<*> queries: populate new fields (SF1GEO.NewTract and

The state data SF1GEO table (<*>geo.txt) is fixed-width delimited and should be imported to the
exact field lengths of the template in Access. It"s OK to use Access 2007, just be sure to save the

database in Access 2003 format.

1. Copy the template geodatabase from aa_StateGDBTEMPLATE.mdb to the \ProcessedStateData
folder. Rename it using the two-character state code: <*>_ StateGDB.mdb (for example:

AK_StateGDB.mdb for Alaska).

2. Open <*>_StateGDB.MDB in MSAccess 2007. Click the Security Warnings Options button and
select the Enable this Content radio button. Click OK.

3. Activate the Tables tab. Select External Data > Text File from the Import toolbar. Enable the
Append Records to table radio button and select the SF1IGEO table. Navigate to the
\ProcessedStateData and select the state data SF1GEO table (<*>geo.txt). Click ‘OK’.

ernal Data™- Te: Tie

Select the source and destination of the data

Specify the source of the data.

Blle name: |:\MeasureData'Population |orking \Scratch \segeo, tt

Specdify how and where you want to store the data in the current database,

() Import the source data into a new table in the current database.

If the specified table does not exist, Access will create it, If the specified table already exists, Access might overwrite its contents
with the imported data. Changes made to the source data will not be reflected in the database,

(5) Append a copy of the records to the table: |EEiGES

i

a9

Browse...

If the specified table exists, Access wil add the records to the table. If the table does not exist, Access will create it. Changes made

to the source data will not be reflected in the database.

(0 Link to the data source by creating a linked table.

Access will create a table that will maintain a link to the source data. You cannot change ar delete data that s linked to a text file.

However, you can add new records.

OK.

] [

Cancel
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Figure 3. Append Records to SF1IGEO Table

4. On the Import Text Wizard pop-up, click the ‘Advanced’ button. Click the ‘Specs’ button and
scroll to select the ‘SF1GEO Import Specification’. Make sure the remainder of the controls are
populated as shown in Figure 4:

&l import Text Wizard x
The wizard has made some guesses about where your field breaks occur. Are they comrect? If not, you can make adjustments now.

Lines with arrows signify field breaks.

To CREATE a break line, dick at the desired postion.
To DELETE a break line, double dick on the line.
To MOVE a break line, dick and drag it

10 Zo 30 40 50 &0 70 80
uMSF1  [TNP40p0Op00| PO0000 d
uSF1 [TRID40i52 D00 nO0000 J
uSF1  [THD40IS3p00l  DO00003BEEEZ1 T
uSF1 [TRID40IS4D00)| pO0000
uSF1  [TND40ISSp00l  DOO000SE|EE21 7
usSF1 [THN40i5 6000 pO0000
uSF1  [TND40IS7P00| DO0000T7EEE21 7
usSF1 [TRN4 0S8 00)| NO000063)
uSF1 [TRID4MSSPO0O0) 00000
uSF1  [THPD4064p00l DO0001003)
uSF1 [TRID4 M6 SO0 DO0001
uSF1  [THD4Oe6p00| PDO0001
usSF1 [TRID4 06 7D00)| pO0001
uSF1  [THNP40Eesp00| 00001 vl
ol i
Adyanced... [eocenel ] [osBack ] Mext > Einish

Figure 4. Import Specifications for SF1IGEO Table

Click the Next>> button and confirm the delimiting as shown in Figure 5:

=] sSF1GEO Import Specification

Specs...

-4
File Format: () Delimited
(=) Fixed Width
Language: English s
Code Page: Unicode (UTF-8) At _

Dates, Times, and Numbers

Date Order: MDY E =1 EFour Digit Years
Date Delimiter: i [] Leading Zeros in Dates
Time Delimiter: : Decimal Symbuol:

Field Information:

Field Mame Start | wWidth Skip -
1 = [ ] (]
STUSAE 7 2 [ 1]
SUMLEY E 3 [ 1]
GEQCOMP 12 2 [ 1]
CHARITER 14 3 ]
CIFSM 17 2 [ 1]
LOGRECHO 13 7 [ 1]
REGIOMN 26 1 [ 1]
DIVISION 27 1 ] -

Figure 5. Delimiting for SF1GEO Table
5. Confirm that the SF1GEO table is the storage target for the imported records and click Finish.

Click ‘Yes’ if prompted to save the specifications. It may take several minutes to complete the
import.
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= [mpc%Te xt Wizard x
That's all the information the wizard needs to import your data.
A
Import to Table:
SF1GEQ
il I would like a wizard to analyze my table after imperting the data.
[ome ] [

Figure 6. Target table for SF1IGEO Table
Open the SF1GEO table and verify the records loaded correctly.

Import SFO0001 table into State template geodatabase
In Access 2007, import the SFO0001 state table (<*>00001_ufl.txt) as a comma-delimited text table and
append its records to the SF10001 table.

1. Select External Data - Text File from the Import toolbar. Enable the Append Records to table
radio button and select the SFO0001 table. Navigate to the \ProcessedStateData and select the
state data SFO0001 table (<*>00001_uf1.txt). Click ‘OK'.

2. On the Import Text Wizard pop-up, click the ‘Advanced’ button. Click the ‘Specs’ button and
select the ‘SF10001 Import Specification’. Make sure the remainder of the controls are populated
as shown in Figure 7:
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=] SF10001 Import Specification X
File Format: (#) pelimited Field Delimiter: , ™
() Fixed Width Text Qualifier: ' |
-

Language: English v
Code Page: Unicode (UTF-8) v

Dates, Times, and Mumbers

Date Order: MO v [#] EFu::-ur Digit Years
Date Delimiter: |/ [] Leading Zeros in Dates
Time Delimiter: | Decimal Symbol:

Field Information:
Field Mame Skip

FILED)
STUSAB
CHARITER
CIFSM
LOGRECMNO
PO01001
POO2001
PO02002
POO2003 -

[

Figure 7. Import Specifications for SFO0001 Table

3. Click the Next>> button and confirm the delimiting as shown in Figure 8:

El Import Text Wizard X
What delimiter separates your fields? Select the appropriate delimiter and see how your textis affected in the preview below.
Choose the delimiter that separates your fields:
(O Tab () Semicolon () Other:

[JFirst Row Contains Field Names Text Qualifier: ) v
SF1 BC QOO0 01 poooool @oizoiz @ol1z012 0 0 D 0 4012012 4012012 3972062 RE95560 1185216 (1]
3F1 [BC QOO0 01 poooo0z ES0696Z2 ES0696Z 0 0 D 0 ES06962 ESO696Z E7T6033 1959454 [Flezlg P
SF1 BC QOO0 P01 pooooos o o opppp o o o o o
3F1 [BC Qo0 o1 pooooo4 o opppp o o o o o
SF1 BC QOO0 P01 pooooos 164614 164514 p p D0 led4614 [edseld 163122 127162 [@F1532 1
3F1 [BC Qo0 01 pooooo0s EO45165 EO45165 0 0 D 0 045165 045165 EOZ4745 1461000 (509243 5
SF1 BC QOO0 01 pooooo? 167147 167147 p p D0 Ae7147 (167147 165301 115707 Me651 =
3F1 [BC Qo0 P01 pooooos 27056 ME7036 0 Q0 D0 @27036 @27036 @226z ES5585 L2792 1
SF1 BC QOO0 P01 pooooos 2 o opppp o o o o o
3F1 [BC Qo0 o1 poooolo 551510 |551510 p p P o (551510 551510 |574:206 [EE3709  E34078 (1
SF1 BC QOO0 D1 pooooil o o opppp o o o o o
3F1 [BC Qo0 p1 poooolz o o opppp o o o o o
SF1 BC QOO0 01 pooools 49765 9765 o p Qoo @[dsv?es 9765 9263 Eoz230 13578 [2
3F1 [BC Qoo o1 pooooil4 #13755 M13755 0 p D 0 @137558  @13758  @058450 EZ23451  [L73021 P ﬂ

K1 2l
[ Cancel ] [ < Back ] L Mext > J [ Einish ]

Figure 8. Delimiting for SFO0001 Table
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4. Select the SF10001 table as the storage target for the imported records:

%mpor‘t Text Wizard

That's all the information the wizard needs to impart your data.

Import to Table:
SF10001

I:‘I would like a wizard to analyze my table after importing the data.

o] [
Figure 9. Table Confirmation for SFO0001 Table

5. Click ‘Finish’ to start the import. Click ‘Yes’ if prompted to save the specifications. It may take
several minutes to complete.
6. Open the SF10001 table and verify the records loaded correctly.

Correct feature errors in block group shapefile
Occasionally, the state block group shapefile may contain errors in block group feature geometry. Block
group polygons with zero area are not uncommon and single-part polygons for block groups may exist.
These incorrect features must be removed since they will result in inflated population calculations.

1. Open ArcMap 9.3 and add the bg<*>_d00.shp state shapefile to a new empty map.
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2. Open the Select by Attributes tool from the Selection menu. Enter the following expression and
click ‘OK’.

Select By Attributes Ez
Layer: }% bg0s_doo LI
[ Only show selectable layers in this list
Method: IEreate a new selection -
'FID" ~)
"AREA"
"PERIMETER"
“BGOS_Doo
"BGOS_Doo_|"
"STATE" [w]
= | s Likel
> | 2| and]
< | <=| Or |
e

| | GetUniqueVaIue&lGuTD: I

SELECT *FROM bg05_d00wHERE:
"AREA" =10

Clear Werify | Help | Load... | Save... |

(] 8 | Apply | Cloze |

Figure 10. Select Block Group by Attribute

3. Right-click the shapefile in the table of contents and choose ‘Open Attribute Table’. Click the

‘Selected’ button to filter the selected records.
Do this step ONLY if one or more features are selected: open the Data Management Tools >
Generalization = Eliminate tool from ArcToolbox. Populate the form as shown, being sure to

change the name of the output feature class and that the ‘Eliminate polygons by border’ is
checked. Click ‘Ok’ to remove the zero-area polygons.

4,

““Eliminate

s

I_I'Eé.lt Layer .
| 2005 _dno R4 ﬁ.”l
Oukput Feature Class
I Ci\tempibg0s_doo_Eliminate. shp ﬁl
v Eliminati | b biord) tional
Iv Eliminating polygon by border [optional] M

0ok I Cancel Environments. .. | Show Help == |

Figure 11. Eliminate Polygons by Border
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Clear selected features (even if none were selected in Step 3) by choosing ‘Clear Selected
Features’ from the Selection menu.
Some single-part polygon features may still be present in the shapefile. Remove them by running
the Data Management > Generalization - Dissolve tool on the shapefile produced in step 4. If
you didn’t need to run step 5, do the Dissolve using the bg<*>_d00.shp shapefile. The dissolve
output will be a feature class in the <*>_StateGDB.mdb geodatabase. Name the output feature
class: BlockGroupShape. Click the ‘Select All' button under the Dissolve Fields list. Then, un-
select the following fields:

FID, AREA, PERIMETER, BG<*>_D00_, BG<*> D00 _|

Make sure the Dissolve tool options match those shown in this figure:

;&
Input Features
[baos_doo | g
Qutput Feature Class
| [:MeasurelratalPopulationtworking! Test_SOPLAR_StateGDE. mdblBlockGraupShape g
Dissolve_Field{s) {optional)
Orio
Oeren
[ PERIMETER
Oecos_pon_ |
Oeaos_ooo_1 |
STATE . |
COUNTY '
TRACT |
AR KGROLIP ! ]
!
Select All Unselact Al [
Statiskics Field{s) (optional)
=]
Field Statistic Type ﬂ
I L

Iv Create multipart features (optional]

OK | Cancel | Environments. .. | Show Help =

Figure 12. Dissolve Single-Part Polygon Features

Run gueries to populate BlockGroupShape values

In the source spatial data from Census, the values in the TRACTS field are inconsistently represented
with either four or six digits. To remove the ambiguity and enable tables can be joined, it is necessary to
format all tracts in the BlockGroupShape table as a six-digit code.

The unique ID, GEOID, is populated from the updated NewTract values, plus other fields in the table.

1.

2.

3.

Navigate to the Queries tab. Run the query called qryUpdateBlockGroupShape NewTract to
update this field using the TRACT values of BlockGroupShape.

Now, run the query called qryUpdateBlockGroupShape_NewTract_Padding. Open the
BlockGroupShape table and verify that the NewTract values are populated correctly.

Navigate back to the Queries tab. Run the qryUpdateBlockGroupShape_GEOID query to update
the GEOID field. Open the table and verify the GEOID values are populated.
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Add NewTract and GEOID field to BlockGroupShape table

In the SF1GEO table from Census, the values in the TRACTS field are inconsistently represented with
either four or six digits. To remove the ambiguity and enable tables to be joined, it is necessary to format
all tracts as a four-digit code.

1. Using Access 2007, open the design view of the SF1GEO table . Add a new text field (field size
of 6) to the SF1GEO table and title it “NewTract.” Add another new text field (field size of 30) and
title it ‘GEOID’. Close the table, saving the changes.

2. Run the query titled qryUpdateSF1GEO_NewTract to update the NewTract field using the
TRACT values of SFIGEO. Then, run the qryUpdateSF1GEO_ NewTract_Padding query to
standardize the length of the field values. (Note: for some states, this query may not update any
rows. Inthese cases, the NewTract values are already 6 digits in length.) Open the SF1GEO
table and verify that the NewTract values are populated correctly.

3. Navigate back to the Queries tab. Run the qryUpdateSF1GEO_GEOID query to update the
GEOID field. Open the table and verify the GEOID values are populated.

Run Make Table Queries
Figure 15 shows how the tables need to be joined, filtered and grouped to get a correct statistic for the

block groups. The critical criteria is SUMLEV=150. This will summarize the population totals at the block
group level in the resulting thIBG_Pop table.

FILEID
STUSAB
CHARITER

FILEID
STUSAB
SUMLEV
GEQCOMP
CHARITER
CIFSN
LOGRECNO
REGION
DIVISION
STATECE
STATE
COUNTY
COUNTVSC

CIFSN
LOGRECNQ

AREA
PERIMETER
BG45.D00_
BG45_D00_I
STATE

counm COUSUBSC
TRACT PLACE

HewTract PLACECC
BLkcroup PLACEDC
“'.”E PLACESC
LSTD X TRACT

LSAD_TRANS NewTradt

UniquelD BLKGRR

BLOCK

COUSUB
COUSUBCC

Figure 15. Query Logic to Create the tbhIBG_Pop Table

This query logic is contained in the query titled qryMake_tbIBG_Pop. Running this query will produce
the table tbIBG_Pop, which can be joined in ArcGIS.

In Access, run the qryMake_tbIBG_Pop query to create the thIBG_Pop table. Open the thIBG_Pop table
to verify that it contains records.

Note: If this query takes more than 10 minutes to execute, upsizing the data to SQL Server Express first
will dramatically increase performance time (to just a few seconds). To do this, see the Upsizing to SQL
Express section below and then run the query using the SQL Server tables.

Join data table to geodatabase feature class
1. In ArcMap, open the <*> StateGDB.mdb geodatabase and add the dissolved, updated feature
class, BlockGroupShape, to a new empty map. Then, add the tbIBG_Pop table. Switch back to
the ‘Display’ tab.
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2. Right-click the BlockGroupShape feature class and select ‘Joins and Relates’. Click ‘Join’ and
create the joins to the tbIBG_Pop table using the GEOID fields shown below.

ol L J d

Join lets you append additional data ta this laver's attribute table so vou can,
for example, symbolize the laver's Features using this data,

Wwhat do vou want to join to this layer?

|Jnin attributes From a table ﬂ

1. Choose the field in this layer that the join will be based on:
|GECID ~|

2. Choose the table to join to this layer, or load the table From disk:

= thlBs_Pop | ﬂ

[v show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:
[ Rl

Join Oplions

* keep all records

all records in the target kable are shown in the resulking table.
Unmatched records will contain null values For all Fields being
appended inka the target table From the join table,

" Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed From the resulting target kable,

About Joining Data Ok | Cancel

Figure 16. Adding Joins in ArcGIS

Export Shapefile and Repair Geometry
When the join completes, export the joined feature class to create a new shapefile.

1. Right-click the BlockGroupShape feature class in the ArcMap table of contents and select ‘Export
Data’. Change the format the Shapefile and the export name to <*>_Pop.shp where * is the two-
letter state acronym.

2. Add the new shapefile to the map and verify the features and the attributes exist. Open the
attribute table and make sure the BLKGROUP_1 and P001001 fields are populated.

3. To fully verify the attributes, right-click the shapefile and select ‘Properties’. Choose the
Symbology tab and select Quanties as the show type. Choose P001001 as the value field and
select a coloramp. Apply the symbology and verify that all polygons have a P001001 value (no
white polygons should be visible).
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4. Define the spatial reference for the shapefile. Open the Data Management - Projections and
Transformations = Define Projection tool in ArcToolbox. Select the <*> Pop.shp shapefile.
Define the projection as shown in Figure 17 (Select > Geographic Coordinate Systems = North
America = North American 1983.prj:

patial’ Reference Properties EE

%Y Cootdinate System l 7 Coordinate System ]

Mame: | GCS_Morth_american_1983

Details:

Angular Unit: Degres (0,01 745329251 99437953
Prime Meridian: Greenwich {0.000000000000000000)
Daturn: D_Morkh_American_1983
Spheroid: GRS_1930
Semimajor Axis: 6378137.000000000000000000
Semiminor Axis: 6356752, 314140356100000000
Inverse Flattening: 298,257222101000020000

Select. .. Select a predefined coordinate syskem,

Impott & coordinate syskem and X%, 2 and M
Impart... domains fram an existing geodataset (e.q.,
feature dataset, feature class, raster).

Create a new coordinate systenm,

Modify. . Edit the properties of the currently selected
coordinate system.

Clear Sets the coordinate system to Unknown,

Save As, .. Save the coordinate system to a
Filr.

gl

(a4 | Cancel Apply

Figure 17. Defining the Projection

5. In ArcToolbox, open the Data Management > Features - Repair Geometry tool. Select the
<*> Pop.shp shapefile, keep ‘Delete Features with Null Geometry’ checked and click ‘OK’ to run
the repair.
Add the following files to a zip file archive (hamed <*>_2000Data.zip, where * is the two-character
state code) and copy it to the \ProcessedStateData folder:

<*> Pop.shp

<*> Pop.shx

<*> Pop.sbn

<*> Pop.sbx

<*> Pop.dbf

<*> Pop.prj

<*> Pop.xml

<*> StateTEMPLATE.mdb

o

Adggregating Multiple States
This section addresses those cases where shapefiles from multiple states need to be aggregated. Using
ArcToolbox, run the Merge tool from Data Management Tools - General.
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|28 ArcToolbox
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B% General
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- & Copy
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Figure 18. The Merge Tool in ArcToolbox
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Quality Control
1. Verify All Block Groups Have a Value
When tbIBG_Pop table is successfully joined to the block group shapefile (using the UniquelD fields),
each block group feature (polygon) should have a census statistic (P010001). Note: Section 3.10
Step 3 above suffices for this QC check.

2. Aggregate Numbers to the County Level and Compare with Official Census Figures
To ensure the P010001 population calculations are correct, cross-reference the <*>_ Pop.shp
attribute data to the calculated Census values.

a. Spot-check the data by navigating to http://quickfacts.census.gov/agfd/index.html and
selecting a county. Find the Populations Estimate Base, 2000 value and the county FIPS
code. (The county FIPS code is listed at the bottom of the State and County Quick Facts
table on this webpage.) This FIPS code is the same as the COUNTY attribute of the
<*> Pop.shp shapefile.

b. In ArcMap, select the Census block groups in the county by selecting the COUNTY attribute
matching the FIPS code.

c. Open the attribute table and display only the selected records. Right-click the P010001
attribute and select ‘Statistics’. Compare the sum to the Populations Estimate Base, 2000
value on the web page.

Extracting Information Beyond Block Group Total Population
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There may be cases where users wish to extract other information from SF0001 table. To extract other
information, make a copy of query gryBlockGroupPop. Then, in the Design View of the copied query, add
or modify the fields. For instance, any other field could substitute for PO01001. Likewise, it is possible to
add extra fields beyond the SUMLEYV field.
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o € B e e e e e e e e (R e

&

naturalresource
x| o 8 peegram cemer

o o [ [P——

T incyeke b

o [e==} E
Boet| SER S TEQT 03 55 Dot vi. | Broks vebn. | & wiene s | &30 consm.. | s [ rersck ames [<E1 33 25H maumrvistopd o ST A -

Figure 19. Query Logic to Extract the Total Block Group Population

Appendix 7: 1990 Census - legacy data processing details

From legacy SOP: NPS-IMD. 2009. NPS Landscape Dynamics Project: Population Metrics Processing
SOP. 1990 Census Data Processing SOP. Inventory and Monitoring Division. National Park
Service, Fort Collins, Colorado.

This process documents the original (legacy) NPScape process used to acquire and process 1990
Census data. Specifically, it documents the processing of Block Group (i.e., Summary Level 150)
statistics for Total Population, Universe Total (P001001). This entire process is now automated as
described in Appendix 4 above.

Overview
This SOP provides guidance on how to acquire and process 1990 Census data. Specifically, it

documents the processing of Block Group geographies and associated Census variables contained
in Summary Tape File 1 (STF1).

The processing steps describe the procedures required to prepare 1990 Census block group data
on a state-by-state basis. If your project demands you work in a multi-state area, you can
replicate the process and subsequently merge your results into a larger “regional” framework.

Data Acquisition

For any work, the following files should be downloaded:
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e The File Documentation PDF provides an essential description of the dataset. This is found
at: http://factfinder.census.gov/metadoc/1990stf1td.pdf. It will help the user determine which
files to download from the FTP site.

¢ An additional useful reference from the University of Washington Libraries details the
Census field names and their content (see
http://wagda.lib.washington.edu/data/type/census/geodb/metadata/STF1akRef.pdf ).

Acquire State Tables and Shapefile

To process the data at the block group level, it will be necessary to get the state-level data. For

each state, one will need to get two different files:

e State Block Group Shapefile — Contains all of the block group boundaries. Located at
http://www.census.gov/geo/www/cob/bg1990.html#shp .

e State Table(s) — One or more of the nine DBF data tables (e.g., stflal-9[state_abbrev].dbf)
needs to be downloaded from the 1990 Census ftp site
(http://www?2.census.gov/census 1990/1990STF1.html). An ASCII readme file is in each of
the regional directories that describes the range of Census variables in the respective nine stfl
files to guide your selection.

Once downloaded, all the shapefiles will need to be unzipped from their archives; there are a few
remaining processing steps (see below) necessary to prepare them so they can be merged into
regional or national layers and utilized in population studies. The DBF files are already unzipped
and will be processed further to calculate required linking fields and remove unnecessary attribute
information (see detailed processing below).

Data Processing

These necessary processing tasks will be conducted in Access and ArcGIS; the DBF preprocessing
is accomplished with a custom Access utility that works in both Access2003 and 2007

and the remaining steps using a current version of ArcGIS (either v9.2 or v9.3).

Define Shapefile Parameters
The shapefiles you downloaded and unzipped earlier still require a few minor pre-processing
steps to define the original projection parameters.

The Census block group cartography files you downloaded are missing projection definitions.
You'll need to add the appropriate geographic (Lat/Long) and datum (NAD83) projection
parameters to they can be appropriately georeferenced and merged with other state files in
ArcGIS.

In ArcCatalog, navigate to the directory containing the unzipped shapefiles. If the ArcToolbox is not
already open, click on the toolbox icon in the toolbar to display available processing tools.
File Edit View Go Tools window Help

o | 5y x SN @
Once the toolbox is displayed, click to open the Data Management Tools > Projections and
Transformations Tools, and finally the Define Projection tool.
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3 ArcToolbox

&P 30 Analyst Tools

&P Analysis Tools

[ a Cartography Tools

+- i Conversion Toals

&P Coverage Tools

a Daka Interoperability Tools
a Daka Management Tools
I+ % Data Cornpatison

& Database

& Disconnected Editing
% Distributed Geodatabase
& Domains

& Feature Class

% Features
& Fields

& File Geodatabase

% General

& Generalization

& Indexes

% Jains

& Layers and Table Views

& Projections and Transformations
[+ % Feature

& Raster
) o

ate o Geographic Transformation

& Define Projectio

Date: January 6, 2014

With the define projection tool open, first specify the shapefile for which you want to define projection
information. Then, click on the icon to the far-right of the menu on the Coordinate System button to
specify your spatial preference properties.

Input Dataset or Feature Class

| C:\projectsiLandscape_Dynamics\PopDensity} 1990-Processing-SOPibg01_do0.shp

MName:

Details:

X¥ Coordinate System I 2 Coordinate System |

¥ Browse for Coordinate System

Look in: |C:| North America

=] 2| colss||

[@NAD 1927 (Definition 1976).prj
‘@ NAD 1983 (CSRS).pri

’r@‘NAD 1983 (NSRS2007).prj

’@" MNAD Michigan.prj

‘.@'North American 1983 (CSRS98).prj

'-@‘Old Hawaiian.prj
'@‘Puerto Rico.prj

& qornog.pri

@Qornoq 1927.prj
@Scoresbysund 1952.prj
@‘St._George_Island.prj

'-'&' Morth American 1983 HARN.prj
E D3

H@‘ St._Lawrence_Island.prj
@St._Paul_Island.prj

|North American Datum 1983.prj

Show of type: Il:oordina!e Systems

From the Spatial Reference Properties menu, click on Select, then Geographic Coordinate Systems, then
North America, and finally North American Datum 1983.prj. Click Add from the Coordinate System screen
and OK from the Spatial Reference Properties screen. Lastly, click OK from the Define Projection tool and
the appropriate Geographic NAD83 projection parameters will be applied to the specified shapefile.

Pre-process SF1 Data Tables with Access Utility
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Once you‘ve downloaded all the desired SF1 DBF data tables into a single directory you need to pre-
process the content so it can subsequently be —relatedll to the Census block group geographies
(contained in the ShapeFiles). The basic functionality of the Access utility consists of: generating a
required 12-character GeolD field, zero-filling the TRACTBNA field so it contains the required six-
characters, populating the GeolD field by concantenating four fields (STATEFP, CNTY, TRACTBNA, and
BLCKGR), and allowing you to select the order and field contents of the output DBF file.

Download the Access 2007 utility (1990DBF_Data_Processor.mdb) from the NPScape Sharepoint site (in
the Population Measures folder) onto your local system. Double-click on the mdb in Windows Explorer to

open the mdb. (If you receive any security warnings, please allow macros to run or enable the content to

run—depending on your version of Access).

Mi&"r”o"s‘"af't Office Security Options.

Security Alert

VBA Macro
Access has disabled potentially harmful content in this database.

If you trust the contents of this database and would like to enable it for this session
only, click Enable this content.

Warning: It is not possible to determine that this content came from a
trustworthy source. You should leave this content disabled unless the
content provides critical functionality and you trust its source.

More information

File Path: M:\Temp\1990Census\InputDBFs\DBF_Data_Processor.mdb

() Help protect me from unknown content {recommended)

Open the Trust Center l OK I [ Cancel 1

For example, select Enable this content in Access2007 as shown above.

In the dialog box, you'll need to specify just a few parameters to initiate the process: specify the directory
where you downloaded the STF DBF files to, identify the *.stf prefix (stf1a0-9), and the desired output
directory. Optionally, you can specify the order and content of fields in the output DBF file.
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§| Process and Output Census DBF Files =1EX

1. Select the directory that contains the data files

M:\Temp'1990Census\IinputDBFs
2. Define the file name format for the DBF files to be processed

Prefix: Suffix:

stf1a0 <StateCode> .dbf

3. Select the export directory
M:\Temp\1 990Cen5us\0qtputDBFs

4. (Optional) Select Default Fields to Always Include in Output

5. Start processing

Click Start to initate the pre-processing. You'll be presented with a list of fields contained in the input DBF
files and you can optionally select additional variables you‘d like added to the output, specify new output
field names, and control the desired order variables will be written to the output file.

Select Fields to Include in Output

~
=
Field Order in Output
Field Name New Field Name (leave blank to exclude field)
“p[lcEOD lGEom 10 3
~ ||AREAWAT '|AREAWAT 20 1
~ [|AREALAND '|AREALAND 30
~ |lPoo10001 "PERSONS 40
~ [IPooz20001 " FAMILIES _ 50
O "HU100 60 =
~ [lpor100 'lPOP100 70
= [|URBANRUR "URBANRUR

Click Submit and the input files will processed and output files generated according to your specifications.
File name prefixes will be with appended with the date (YYYYMMDD) so you can track results. Once the
process is complete you'll receive an informational pop-up message.

ccess (X

Microsoft Office

Impart complete

Press OK to dismiss the message and optionally close the utility.

Add State BlockGroup Shapefile and SF1 DBF file
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Using ArcGIS, add both the shapefile and DBF file to an ArcMap document.
Add Data =
Look ir; 1[:| 1330-Processing-S0OF :J EJ Emlf;bl~| eer E£.88

1 Graphics
&\ hg2e_d90.shp
22| stF1a0az. dbf

22| stF1a7mi.dbf

MName: | bg26_d30.shp; stf1 a0mi. dbf Add

=hiou of type: iDatasets and Layers [*lyr] _‘_'_j LCancel

Correct BlockGroup Shapefile Geometry Errors
Occasionally, the state block group shapefile may contain errors in block group feature geometry. Block
group polygons with zero area are not uncommon and single-part polygons for block
groups may exist. These incorrect features must be removed since they will result in inflated population
calculations.
1. Open the Select by Attributes tool from the Selection menu. Enter the following expression
and click _OK".
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Select By Attributes

Layer: I'% bgos_doo LI

[ Only show selectable layers in thiz list

M ethod: IEreate a hew zelection &
“FID" ]
"AREA"

"FPERIMETER"

"BGOS_DO0_"

"BGOS_DOOI"

"STATE" M
- | o | ke

> | > = | f-‘-.ndl

< | €= | Or |

[#] 0] e

|z | Get Unigue Yalues |I3|:|T|:|: I

SELECT * FROM bg05_d00*HERE:
"AREA" =10

Clear Werify | Help | Load... | Save... |

QK | Apply | Cloze |

Right-click the shapefile in the table of contents and choose _Open Attribute Table’. Click the _Selected’
button to filter the selected records.

2. Do this step ONLY if one or more features are selected: open the Data Management Tools [
Generalization [ Eliminate tool from ArcToolbox. Populate the form as shown, being sure to
change the name of the output feature class and that the _Eliminate polygons by border* is
checked. Click ‘Ok’ to remove the zero-area polygons.

““Eliminate

Cukput Feature Class

.S
I~k Layer .
5g05_doo - = I

I Z:kempiba0S_do0_Eliminate, shp =

[w Eliminating polygon by barder [optional]

(04 I Cancel Environments. .. Show Help == |
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3. Clear selected features (even if none were selected in Step 3) by choosing _Clear Selected
Features’ from the Selection menu.

4. Some single-part polygon features may still be present in the shapefile. Remove them by
running the Data Management - Generalization - Dissolve tool on the shapefile
produced in step 4. If you didn’t need to run step 5, do the Dissolve using the bg<*>_d00.shp
shapefile. Name the output feature class: BlockGroupShape. Click the _Select All* button
under the Dissolve Fields list. Then, un-select the following fields:

FID, AREA, PERIMETER, BG<*>_D00_, BG<*> D00 _|

Join SF1 Dbase content to Corrected Shapefile Dbase Table

In ArcGIS, right-click on the corrected shapefile name in the table of contents and select Join and Relates
> Join

=

@2 Zoom To Laver Remove Joinls) 4
: Relate...
Wisible Scale Range L Remove Relate(s) b
IUse Symbol Levels _‘_h“‘l-xs

In the Join Data form, specify the name of field in the shapefile the join will be based on (GEOID), the
table to join to the layer (the desired stf1* DBF), and the field in the table to base the join on (again
GEOID). Select OK to complete the join.

pinData

Join lets you append additional data to this layer's attribute table so vou can,
for example, symbaolize the layver's features using this data,

‘Wwhat do you want to join to this layer?

IJoin attributes from a kable LJ

1. Choose the figld in this layer that the join will be based on:
e |
2. Choose the table to join ko this laver, or load the table Framm disk:

-
|E stftaomi ] B
v Show the attribute tables of layers in this list

3, Choose the field in the table to base the join on:

|cEoID =l

Join Cpkions
' Keep all records

All records in the target table are shown in the resulting table,
Unmakched records will contain null values For all fields being
appended into the target table from the join table,

" Keep only matching records

If & record in the target table doesn't have a matkch in the join
table, that record is removed from the resulting target table,

About Joining Data (04 | Cancel |

Verify the results of the join by reviewing the shapefile attribute table to see if the additional fields were
appended to the end of the table.
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NOTE: You can replicate this process to append additional Census attributes to the shapefile by adding
further stfla# DBF files to your ArcMap project and repeating the Join Data steps described above.

Export Shapefile

To make the joined table —permanentll, export the joined shapefile to create a new shapefile titled
“SS_Pop90.shp” where SS is the state acronym. In the table of contents, right-click on the downloaded
Census block group shapefile, and from the drop down menu select Data > Export Map.

Save Az Laver File... Export Data...

Froperties...

In the Export Data menu, specify that you want to export all the features, retain the original coordinate
system parameters of the source shapefile, and specify the output directory and file name
(ss_Pop90.shp). Select OK to complete the export.

[Export Data

Export: |GINEEWNES vl

Use the same coordinate system as:
{+ this layer's source data
" the data frame

-~
{ }

Qutput shapefile or feature class:

C:\projects\Landscape_Dynamics\PopDensity\1990-Processing-SOP _E‘

| QK l Cancel

Confirm that you would like to add the exported data to the map as a layer by clicking Yes on the
confirmation pop-up.

Drop extra fields from shapefile attribute table

A number of extra, duplicate fields get added to the attribute table when the shapefile and Census
variables are joined. You‘ll want to remove the duplicate fields to minimize file sizes and eliminate any
confusion when others look at your data.

First open the attribute table by right-clicking on the new shapefile (ss_pop90.shp) and select open
attribute table.
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S ; z
(] 53 Copy

= ba26_d9 % Remove

[
‘I Open Attribute Table

&3 M:\Temp} 196

Locate the two duplicate fields in the attribute table; if the process worked properly you should only have

SUBCLASS_| RINGS_OK | RINGS NOK | ST | CO | TRACT | BG| GEOID | AREALAND | AREAWAT | AREATOT | HAME GEOID_1

661 | 1 0[26 [0 980100 (1 260019501001 114,885 | 2521 7406 (BG1 | O Ze00Tgan1on |
: 679 | 1] 026 (001 9850100 |2 | 260019801002 | 55 562 | 0002, 55564 BG2 | 1260019801002 |
L] 756 | 1] 026 (001 950100 |3 260019801003 | 13575 | 0.024 13509 [BG3 | 7|260019301003 |

775 | 1] 026 (001 960100 |4 260019801004 | 2014 0067 20207 BG4 5 |260019801004 |
Il 656 | 1] 026 |00 980200 |1 | 260019802001 | 87 451 | 9651 97402 |BG1 4 | 260019802004 |
: 657 | 1] 026 (001 950200 |2 260019302002 | 2347 | 1184 142587 BG 2 5| 260019302002 |
[] 674 | 1] 026 (001 960200 |3 260019902005 | 2.412| 7.469 | 9.551 |BG 3 6 | 260019802003 |
[ B4 | 1] 026|001 (990200 |4  |260019802004 | 35228 0673 3601 BG4 7 | 260019802004 |

Right click on the field name for one of the attributes in the shapefile attribute table. From the drop down
menu, select Delete Field.

| o_ | GEOID 1 1 AREAWAT 11 [alll

026001980100 = Sort Ascending
1 126007380100 £ Sort Descending
2 26001980100
326001980100 Zl‘ Advanced Sorting...
4 2!3':":'1 QBDEE.'D Summarize. ..
5.'2!30019802;"] !
6 26001950200
7| 26001950200
- - Field Calculatar. ..
526001950300 el EEldalitr
~ 8126001980300 Calculate Geometry. ..
1 ] .2!3001 EIBEISE]EI :
1 26001980300 Turn Field ©ff
12 26001950400 FreezefUnfreeze Column
13 26001330400

Confirm the deletion by clicking on Yes when the pop-up message appears. Repeat the process to
remove other duplicate fields as needed.

Quality Control

Verify All Block Groups Have a Value

Open the shapefile attribute table and make sure all the records have Census variables added.
Aggregate Numbers to the County Level and Compare with Official Census Figures

To ensure the calculations are correct, navigate to http://quickfacts.census.gov/gfd/index.html and
determine the census calculated values.
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Appendix 8: Polygon value comparisons

Attributes in Output Feature Classes

Date: January 6, 2014

Description and distinctions between feature attributes depending on the tool processing options used. Feature classes clipped to the AOA
(pddYYYY_Clip*) will have modified total areas, modified corrected block group area, and modified population density values in polygons that

intersect the AOA boundary. Erased feature classes (pddYYYY_* AllErased) will have modified corrected Census block group area values and

modified population density values. See the next section (Comparing Attributes for Erased and Un-erased Feature Classes) for example

differences.
Value compared to pddYYYY attribute
Attribute Description pddYYYY pddYYYY_Clip pddYYYY_AllErased pddYYYY_Clip_AllErased
Total population N/A EQUAL EQUAL EQUAL
calculated from
selected population
CBPOP_TOT parameter
N/A LESS than EQUAL LESS than pddpttYYYY value
Calculated total area of pddpttYYYY value in in clipped polygons and
block group polygon clipped polygons LESS than pddpttYYYY value
CBA _TOT (km? (CBA_TOT _AOA) in erased polygons
Corrected block group CCBAP_TOT = LESS than LESS than CBA_TOT in LESS CBA_TOT for in erased
area total (ka); CBA_TOT CBA_TOT in clipped erased polygons polygons; and in clipped
reduced by optional polygons polygons (CCBAP_TOT_AOQOA)
CCBAP_TOT erase process (CCBAP_TOT_AOA)
CCBAF_TOT = LESS than LESS than CBA_TOT in LESS than CBA_TOT
CBA_TOT; CBA_TOT in clipped erased polygons; for erased polygons;
polygons;
LESS than LESS than CCBAP_TOT for LESS than CCBAP_TOT for
CCBAP_TOT for EQUAL to olygons reduced by Census olygons reduced by Census
Correctegj ,blOCI( group polygong reduced by | CCBAP_TOT in \l/)vat%:' area Y \l/)vat%:' area Y
area (km); reduced by Census water area clipped polygons (CCBAF_TOT_AOA)
optional erase process (CCBAF_TOT_AOA)
and optional Census -7
CCBAF_TOT* water area subtraction
N/A EQUAL to AWPD_P EQUAL to AWPD_F EQUAL to AWPD_P
in clipped polygons if Census water area is not (AWPD_P_AOA) in clipped
(AWPD_P_AOA) if used; polygons if Census water area
area-weighted Census water area is is not used,;
population density for not used;
corrected block group LESS than AWPD P
area (partially in clipped polygons
adjusted); area reduced (AWPD_P_AOA) for
by optional erase block group polygons
AWPD P process reduced by Census
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water area

area-weighted
population density for
corrected block group
area (fully adjusted);
area reduced by
optional erase process
and increased
byoptional water area

MORE than
AWPD_P for
polygons reduced by
Census water area
(area decreases)

EQUAL to AWPD_F
in clipped polygons
(AWPD_F_AOA) ) if
Census water area is
not used;

LESS than AWPD_P
in clipped polygons
(AWPD_P_AOA) for
polygons reduced by
Census water area

EQUAL to AWPD_P
if Census water area is not
used;

MORE than AWPD_P
for polygons reduced by
Census water area (area
decreases)

EQUAL to AWPD_F in clipped
polygons

(AWPD_F_AOA) ) if Census
water area is not used,;

LESS than AWPD_P in clipped
polygons

(AWPD_P_AOA) for polygons
reduced by Census water area

AWPD_F** subtraction
area-weighted EQUAL to AWPD_F EQUAL to AWPD_F EQUAL to AWPD_F EQUAL to AWPD_F
population for corrected | in unclipped in clipped polygons in unclipped polygons in unclipped polygons
block group area; area | Polygons (AWPD_F_AOA)
reduced by optional
AWP_P erase process
area-weighted I?QUAL to AWPD_P E|QUAdL to IAWP_P in EQUAIL to QWPD_P § EQUAIL to QWF;D_P
; if Census water area | clipped polygons in unclipped, unerase in unclipped polygons;
E%%T(Iztigzgo;rggﬁf etzd is not used; (AWP_P_AOA) polygons (AWP_P_AOA)
reduced by optional LESS than AWPD_P | LESS than AWP_P | LESS than AWP_P LESS than AWP_P
erase process and for polygons reduced | for polygons reduced | for polygons reduced by for polygons reduced by
optional water area by Census water by Census water Census water area Census water area
AWP_F*** subtraction area area
N/A EQUAL to CBA_TOT | EQUAL to CBA_TOT EQUAL to CBA_TOT
in unclipped in unclipped, unerased for unclipped polygons;
Calculated total area of polygons polygons
block group polygon LESS than CBA_TOT
CBA TOT_AOA within AOA (km?) for clipped polygons
Corrected block groug) N/A EQUAL to EQUAL to CBA_TOT_AOA EQUAL to CBA_TOT_AOA
area within AOA (km°); CBA_TOT_AOA for
reduced by optional clipped polygons
CCBAP_AOA erase process
N/A LESS than EQUAL to CCBAP_AOA LESS than CCBAP_AOA
Corrected block groug C_CBAP_AOA for in unclipped, unerased in clipped polygons reduced by
area within AOA (km”); clipped polygons polygons; Census water area
reduced by optional ;5;:?2?6? Census
erase process and LESS than CCBAP_AOA
optional Census water in clipped polygons reduced by
CCBAF_AOA * area subtraction Census water area
area-weighted N/A EQUAL to EQUAL to EQUAL to
population density for AWPD_F_AOA for AWPD_F_AOA AWPD_F_AOA for unclipped
AWPD_P_AOA corrected block group unclipped polygons polygons
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area within AOA; area
reduced by optional
erase process

area-weighted N/A MORE than EQUAL to MORE than AWPD_P_AOA
population density for AWPD_P_AOA for AWPD_P_AOA for unerased in clipped polygons reduced by
corrected block group cllgpeddpglygons polygons Census water area
e X reduced by Census
area within AOA, area water area MORE than AWPD_P_AOA
reduced by optional in polygons reduced by
erase process and Census water area
optional water area
AWPD F_AOA** subtraction
N/A EQUAL to EQUAL to AWP_P EQUAL to AWP_P
AWP_F_AOA if in unclipped, unerased in unclipped, unerased
Census water area is | polygons; polygons
not used;
area-weighted MORE than AWP_P_AOA
population for correptgd for polygons reduced by
block group area within Census water area
AOA; area reduced by
AWP_P_AOA optional erase process
LESS than EQUAL to EQUAL to AWP_P_AOA EQUAL to AWP_P_AOA if
AWP_P_AOA for AWP_P_AOA if in unclipped, unerased Census water area is not used;

AWP_F_AOA**

area-weighted
population for corrected
block group area within
AOA; area reduced by
optional erase process
and optional water area
subtraction

polygons reduced by
Census water area

Census water area is
not used;

LESS than
AWP_P_AOA for
polygons reduced by
Census water area

polygons if Census water area
is not used;

LESS than AWP_P_AOA
for polygons reduced by
Census water area

LESS than AWP_P_AOQA for
polygons reduced by Census
water area

Census-reported area
of water in block group

Present if Census
water area is used

Present if Census
water area is used

Present if Census water area is
used

Present if Census water area
is used

CBA W (km?)
Census-reported area N/A Present if Census Present if Census water area is | Present if Census water area
of water in block group water area is used used is used

CBA W_AOA (km?); within AOA

* Census water area adjustment results in CCBAF_TOT being LESS than CCBAP_TOT or CCBAF_AOA being LESS than CCBAP_AOA

*k*

Census water area adjustment results in AWP_F_AOA being 22?2 than AWP_F
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